Background: Former studies have demonstrated that health-related quality of life is decreased
Introduction
The outcome parameter most commonly used in trauma care studies is mortality. However, the majority of trauma patients survive their injury. Serious injuries often result in varying types of disability. This disability has numerous social and economic consequences because it frequently concerns young patients, who often become unfit to return to work, to regain their previous levels of activity or to reintegrate back into society. 1 Therefore, interest in trauma care studies has begun to focus more and more on the quality of life (QOL) of trauma survivors. The few existing studies reported that the QOL in severely injured patients is decreased. [2] [3] [4] [5] [6] [7] [8] However, this observation is based on health related quality of life (HRQOL) or health status studies. Health status has been defined as the impact of disease on a patient's physical, psychological and social functioning. [9] [10] [11] In health status studies, patients are asked about their functioning, thereby focusing on disabilities, and not about their (dis)contentment concerning their functioning. 12 In contrast, QOL as defined by The World Health
Organization Quality of Life Group (WHOQOL group) is: "the individual's perception of his/her position in life in the context of the culture and value systems in which he/she lives, and in relation to his/her goals, expectations, standards and concerns". 13 Therefore, it also asks patients about their satisfaction with their functioning. The core of this definition is that QOL refers to patients' evaluation of functioning in line with their expectations. 14 Thus, where health status only concerns patients functioning, QOL also includes patients' satisfaction with functioning. Little is known about this QOL in severely injured patients.
The first objective of our study was to measure the experience of QOL among severely injured patients after their rehabilitation phase. The second objective was to examine which accident-related factors and patient-related factors affect the experience of QOL of these patients.
Patients and Methods

Patients
Trauma patients who were hospitalized in the St. Elisabeth Hospital between 1-1-2006 and 12-31-2008 , were asked to participate if they had been severely injured (Injury Severity Score (ISS) >15) and were 18 years or older at the start of the study, still alive and had a traceable postal address. The patients or their caregivers decided whether or not they were able to answer a questionnaire that was sent by postal mail. The patients were included after written informed consent was obtained and if the questionnaires (described below) were completed and returned. When patients did not participate, they were called and asked for the reason and for some basic information on their health status using a 3 point likert scale from 'good' to
'not good at all'.
Patient characteristics
Demographic data (age, gender, household composition, education, being at work), characteristics of the accident (traffic, at work, at home, sports, attempted suicide), and medical data (injury, duration of hospitalization and Intensive Care Unit (ICU) treatment)
were extracted from the trauma registry and a general questionnaire consisting of questions on socio-demographics, the accident, and their health situation before the accident.
Type of injury and injured body area
The Abbreviated Injury Scale (AIS) and ISS were used to determine the injured body area and severity of the injuries. The AIS is anatomically based and classifies each injury by body region on a scale from 1 (minor) to 6 (non-survivable). 15 The ISS is the sum of the square of the AIS for the three most serious injuries in different ISS body regions and yields scores for the overall severity of the injury from 1 to 75.
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Quality of life
The figure 1 .
Slightly more than half of the non-respondents (n=108) could be contacted by phone (n=56)
to ask them for their actual health status and reason for not participating (the results are represented in Table 1 ). Most of them were not interested (62%), and 14% did not want to be contacted any more. For 16% of the patients, their health status was too poor to participate.
One third of the contacted non-respondents declared that they did not feel well at all.
The respondents and non-respondents did not differ significantly with respect to age, injured body area, severity of the injury, duration of hospitalization, or ICU care (see Table 2 ).
Although both groups mainly consisted of males, the females responded significantly more often than the males, based on a comparison of the respondent with the non-respondent group (31% vs. 15%; p=0.003).
Patient characteristics
Patient characteristics are presented in Table 3 . Most patients were male and did not live alone. The mean age was 47 (SD 19) years, and most injuries were caused by traffic accidents. The most common injury was intracranial injury (61%). Serious intracranial injury (AIS>3) was present in 52% of the cases. The median ISS was 21 (range between first quartile (17) and third quartile (27) ), and 86% of the patients had received ICU treatment. The questionnaires were completed between 1.3 and 4.4 years after the injury, and the mean time since the injury was 2.8 (SD 0.9) years.
Quality of life
Compared with a reference group of the general Dutch population (mean age 54 (SD 16) years), the severely injured patients had a worse QOL in all domains except social relations (see Table 4 ).
The QOL scores of the subgroup of patients with intracranial injury combined with other injuries were significantly decreased in all domains compared with the scores of the reference group. The subgroup of patients with severe intracranial injury (AIS>3) only scored significantly lower QOL for the domain physical health. The general QOL, psychological health and environment domains did not differ significantly from controls, nor did they differ significantly from the other injury groups. Only on the social domain a main difference was found between the three subgroups (p=0.039), i.e., the group with no intracranial injury scored significantly better than the group with combined injury (p=0.029).
The subgroup of patients without intracranial injury reported a significantly decreased QOL in the domains general, physical health and environment compared to the reference group (see Table 4 ).
The time from the accident to questionnaire completion was not significantly related to the QOL. The QOL was not found to be affected by sex or age, except for age in the environmental domain, in which older patients report better QOL than younger patients. Table 5 .
Discussion
The first objective of our study was to measure the experienced QOL of severely injured patients after their rehabilitation phase. This was accomplished by comparing the QOL of a sample of severely injured trauma patients with a sample from the general Dutch population.
The patients experienced an impaired QOL in all domains except the social domain. This finding suggests that patients are satisfied with the social support they receive. The largest impairment in QOL was in the physical domain. Alves et al. also found that the social WHOQOL-BREF scores were affected less and the physical WHOQOL-BREF scores were affected most six months after discharge in a less severely injured population, compared with samples of the general population. 23 The second objective was to examine which accident-related factors and patient-related factors affect the QOL of severely injured patients after their rehabilitation phase. In contrast with HRQOL studies that found that poor HRQOL outcome was associated with higher age, 8;24-26 we observed that older patients (≥ 55 years) reported a better physical QOL than younger ones. In the general Dutch population, older people report a decrease in physical QOL but not in psychological QOL. 27 We suggest that older trauma patients had other or fewer expectations about their (physical) QOL compared with younger patients. These latter patients likely wanted their lives to return to normal so they could fulfill their roles in life again and were disappointed.
The relationship between gender and HRQOL outcomes appears inconsistent. We found no relationship, in accordance with a number of studies, 2;25;28 whereas women were found to be at risk of worse HRQOL outcomes in several other studies. 6;8;26;29 As women reported lower QOL scores in the general Dutch population, 27 it is possible that female patients find it less difficult to accept that they must live with the sequelae of the accident than males. Other sociodemographic aspects (living alone and being unable to return to work) and pre-traumatic comorbidity, psychological as well as physical, are related to impaired QOL. This result is consistent with previous HRQOL studies. 6;8;30;31 .
In agreement with most HRQOL studies, 7;24;32-34 we found no relationship between ISS and QOL. This independence is likely due to the fact that the ISS is defined to calculate the mortality risk. 16 Once a patient has survived, this value may well differ from the severity in terms of the remaining sequelae. Therefore, the ISS does not appear to be suitable for measuring the severity in terms of QOL.
Concerning the injured body areas, an impaired QOL was only found for patients with vertebral injury, and only in the environmental domain. A significantly better environmental QOL was reported by patients with thoracic injury. The results with regard to environmental QOL have not been examined in other studies because the WHOQOL instruments are one of the few that assess this domain of QOL. Spinal cord injury, lower extremity injury and brain injury were mentioned as predictors of poor functioning in the long term, and patients without intracranial injury reported a better long-term outcome of QOL in former studies. 30;31;35 In other HRQOL studies, in which patients with traumatic brain injury were compared with a non-injured reference group, major problems were found in the social domain. 34;36 This observation is consistent with the results found in our study, in which the subgroup of patients with intracranial injury in combination with other injuries also reported an impaired QOL in the social domain, compared with the subgroup patients without intracranial injury.
Furthermore, this was the only domain in which the total study population did not report an impaired QOL compared with the reference group. Patients with isolated severe intracranial injury (AIS>3) only reported an impaired QOL for the domains of general and physical health. In our study, this is most probably due to the lower sample size of this group, considering the fact that the mean scores for the three subgroups is approximately the same.
However, in several other studies, patients with severe head injury appeared to be better off than patients without severe head injury 37 or patients with less severe traumatic brain injury. 38 The experience of QOL may be better than expected based on the severity of the head injury and the remaining limitations, due to cognitive changes causing reduced insight into their own limitations and the effects on daily life.
The duration of hospitalization and duration of ICU treatment were also found to be correlated with decreased physical QOL scores. This observation is in agreement with results found in an HRQOL study. 24 So duration of hospitalization and ICU treatment may be important to subsequent QOL, even if body region is not.
Using different types of measures may result in different results for HRQOL and QOL. 39 In patients with intermittent claudication, Breek et al.found that patients with excellent and very poor QOL scores were found in nearly all the quartiles of the corresponding HRQOL domains. 40 However, in severely injured patients, factors that seem to be important for being satisfied with functioning are mainly in agreement with factors found to be important for the functioning itself in HRQOL studies, except for age. In accordance with HRQOL studies, we found that longer duration of hospitalization or ICU treatment, living alone, being unable to return to work and pre-traumatic comorbidity, are related to impaired QOL and that a relationship between ISS and QOL is absent.
Although conflicting results are found in the literature about variation of QOL over time, 41, 35, 42 our results revealed that QOL is still decreased after the rehabilitation phase (1-5 years after the accident). This observation is in agreement with the results found at long periods after cerebral lesions by Teasdale and Engberg. 43 Several limitations should be mentioned. The patients were asked retrospectively for their pre-accidental health status and mental treatment, as these data are always unknown in trauma care studies. Secondly, the response rate in this study was 61% of the eligible patients.
However, the group of non-respondents was similar to the group of respondents, except for an overrepresentation of women. Because the QOL was not affected by gender in our study, this
is not expected to bias the measured QOL. Furthermore, we compared our data with data from a reference group of the Dutch general population because no matched control group was available. The trauma patients were a slightly younger (7 years) than the reference group and contained mainly males, because severely injured patients are often younger males. We do not expect that this has affected the results, because we did not find significant relations between QOL and gender or age, except for age in the domain environment. The QOL of all patients may be overestimated in this study because 50 percent of the non-respondents, asked for a reason for not participating, indicated that they did not feel well at all or did not want to be remembered for the accident anymore. Moreover, half of the patients that did not feel well at all felt too unwell to participate. Therefore, the QOL may easily be even lower in the severely injured trauma population than was found in this study. Finally, except for the subgroup of patients with intracranial injury, the number of patients was too small to analyze subgroups.
Conclusion
Severely injured patients experience a lower QOL than the general Dutch population in all domains except social relations. The QOL was found to depend mainly on certain sociodemographic aspects (living alone and being unable to return to work) and pre-traumatic comorbidity, rather than the rehabilitation time after the accident, the severity of the injury or the injured body area. Duration of hospital or ICU stay is important to subsequent QOL, even if ISS or body region is not. This is in agreement with results found in HRQOL studies. The remaining physical limitations or psychological factors could, therefore, be more important for the experience of QOL than the severity of injury or the injured body area. Future studies should include prospective follow-up studies with larger subgroups in which the severity of the injury can be taken into account and analyses of patients with intracranial injury. 
